Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-30041 1 

(43)Date of publication of application : 28.10.2004 



(51)Int.CI. 




C08F293/00 




(21 Application number 


: 2004-053985 


(71 )Applicant 


: MITSUI CHEMICALS INC 


(22)Date of filing : 


27.02.2004 


(72)Inventor : 


KANEKO HIDEYUKI 








MATSUKI TOMOAKI 








KOJO SHINICHI 








MATSUO SHINGO 








KAWAHARA NOBUO 








KASHIWA NORIO 



(30)Priority 

Priority number : 2003069467 Priority date : 14.03.2003 Priority country : JP 



(54) POLYOLEFIN CHAIN-CONTAINING BLOCK POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a block copolymer 
having a new structure in which a polyolefin having a 
functional group as its end and a graft polymer containing 
polyolefin side chains are combined, and to provide a 
method for producing the same. 

SOLUTION: This block copolymer is formed by combining a 
polyolefin chain P1 and a graft polymer chain P2 having the 

polyolefin side chains through a bonding group X so as to be 1 flj 
expressed by general formula (I) [X is a hetero atom or a ^ w w ^ ' M 

hetero atom-containing group; P1 is a polymer chain given 
by subjecting an olefin expressed by CH2=CHR1 (R1 is a 1- 
20C hydrocarbon group, H or a halogen) to 
homopolymerization or copolymerization; and P2 is a graft 
polymer chain having polyolefin chains as its side chains]. 
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W)V?-)\M.. 5-^3-tygL 6-^rryi§, 8-/*yiL 9 

-¥±>W*}£<&W&at!)Vi!tvfm.. ru/ursy, s-^-feyrsy. 
yTi^wifDT^yi, (2, 3A^^i7jcti. ^y^r 

muzik&Wj:mT-$ffi}*>uxyw^7J m. 4-x^y-i-yfy, 5-x 

jjttfi'-l -^y^y, 6-X;tfdfy- 1-^-fey. 7 -X^y- 1-^7-7^ 8 

-XTtfdf y- 1 -?}-?xy v 9-x,-KJfy-i-/*x i o-x^y- i -nv. 
i i -x^ y- i -^yr^y^twiatix^Hb^W^t'^w^iii.. 

[0057] 

xm2tt, frieisiTi#4iut;K'j^y7 ^ y*<7)mmmm*7 : J*)vn&&tz\± 
t=~* ym£m>mtt-th m^m-t^xmx-h h . ? ^^m^mmi^timt 

IX it. mtlfChem. Rev., 101. 3661 (2m<r>f&MTffi*ZtlX^l£ xhn^ 
S^K*irt4*!WBr&L, JfcflWrlRltJ: ^y'tf/l^f&fcStfSttfyK Chem. Rev., 
101. 2921 (2001)^Chem. Rev.. 101. 3689 (mD^t'cOfmXfM^tiX^ X 

^.^ayym^^i-mm^ t . juf-^^mcomm t tzmtit>comw&m 

^ i: ^ 0iJ^-T S ^ i: S . 
[0058] 

a (v) ^*§ii4*y*u7^yfc*i^^irfi^fc^Las^i8as^pf*sr^r 

-tSfc^ft (C) mil-fm (V) Ta$*i&5|5J||fc'&BaiSr^4^ , J*U7-f y 
[0059] 

55^;l*^i^*^4»fclffl£--« (V) ?£§ita*y:*W7 4 yMfifi 
S*ffifi^fcRKtdl»l , flga^M*^^1-|»^^ (C) om*09i: UTJi, MUX 

[0060] 
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Hfc93 




[0061] 

ttz. itSM ( c ) cvmmt LTJS. 2,2' 7Vt'* ( 2 -isTJrun;-)V) 
. 3, 3'-TV"fX ( 3-*/TJf9J-)V) . 4, 4'-TVt'X (4-^7^^ 

„ 5, 5'-ry'fx (5-^?w 3 ftJv-;u) , 6, 6'-rvt'x (6-^ 
tj+<t9/-iv) . 7, y-rvt'x (7->-7/^^^y-;p) . 4, 4 , -rvtr 
x (4-yry<y^i) , 5, s'-rve* ( 5-^TV^Mfyit) . 6, 6*- 
ry'fx „ 7, 7'-7Vt'* ( 7-^Tv^^ygo . 4 

, 4'-TVh'X (4-y7y A \y^yI^n'J H) . 5, s'-ryt** 
^Hfy^^ou H) . 6, 6'-rvt*x (6-^ry^r^y»^ny h') . 7. 7'- 

[0062] 

^ix4>^fli^fc<7)KJt5lCil.^jlt^<Oflilt^ flRfcTProg. Polym. Sci., 27, 
39 (2002) fcBRS*iT v^i «t 3 ^fttiot? S'*#/WS£W*&t&£8o'fflS6fc3g8l 
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[0063] 

JJEHBst (v) xmhhX»*V7 4><nmfflm*T^ym$Mm*Wi 

ivtiV&Mnimwim. ±£H6& (vi) , (vii) mxf (viii) ?*$;h.*7;u* 
lyt-t&iswwfktii. 

[0064] 

fcttT=3ry«^BBftlBt»o«fcjfl»1-4HW>. JJEHR* (V) mSftS^y*!- 
(V) •c*S^jKU*U7 ^ yfc^^iil»5(^f «gSi:»5Lai»W^*^M*^-r 

sft^ft (c) nmn*. !^zikm*u7 4>*(z4ftiiiiM'tn&axm 

moit&fa (c) ifflsb. iM3\z^x^^)^-im^th^wtifihhtz^. 
ubhrss (v) *Q$k%tih#v*v7 4 >*\z^tKhjmnmmznLx . muto. 

1-1 OOfg^E/k JJ£L<fi:0. 3-50*1*^ ££fc#*L<liO. 5~10f§^ 
[0065] 

RjsE«tLT(i, MUf^yfy, M^y> ^r^y. *?*y, r#y, Kr# 
y. rh9T*^ 5 Sr^l§l6iSft'fk**3H, v-^a^y^y, *^/l^?u^y?y N y 
^o^-9-y. ^/uy^cKv^y, y?o:t??y. y^oM^yfrf <KW$m®i 
^ynfy. h/kcy, *^yfc£^#B&*fc**SL ^on^y, 7 
nn*/Pi>, s y';nni;y s ^'^oo7°nyN'y N HJ7Doxf-i/y s ^nn<y-fe'y 
, ^nn^yt'v. 2,4-y'?no Wi/xy&y<AAnyyfl^bk3l«. ftift*?vk 

SL iS**?*y* rh7tb'n77y, T-feh-HJ/k itt*;Wvk&75K, 
[0066] 

uaHfcs (v) •c'^$^i-i.*st'irtg*^*-ri»'t° , j^^7^yi:. ±.mti*m (c 

[0067] 

n^Wkuxii. Auram mtitzvy. m>mimb%x<mm*m&MJ$L 

( 3-y'*^7$/7ntr/kfr/ktfyM 5 H ) ffiB&fcVtoiliVitW 5 H«, tf'J U 
y». iS*P». #;W#x;i^ S^V-zk p- h/Uyx;^-/^o'J F^t'# 

[0068] 

fiSffittffii: LTti, £ttWld;L 'Jx^7$y. y*-f V7u tr/ktf-/P7 

$y. n, N-v^/kTxyy, e^'jyy, tryyy, 4-x^^757tyyy 

, 1, 5-^7-ft'y^D [4, 3, 0]/t-5-xy 1, 8-y'7-ft'y7o [5 
, 4, o] ^yf*-7-xy % hu-n-7f-;i^75y. N-^WWjy^i:^ 
W»T$ySL *^7h'J7A, n-7^Uf-^A^fcV)7;^U^l:^ft^f 

[0069] 
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[0070] 

hr* (v) x-^ti^mm^t^v^i-y a v&£v±Mtt£m <c> 

7f-;^t'i:RE^^T^^n';Mt^i:L, -I fti Ztl?ixttmtUt£%i (C) i 
rzlZ±M-ffi& (V) T^§til»l , tg»&*-r^„-K'J^l^7^yi:2rjii^^4', &£ 

[0071] 

-tzmzmtt~itfv*]s7 jyzvfumi&mt ix. to-** an r*$*i4» 

XV*V7 4 ym&i+lv9u*Sv- (Al ) , HBHR* (III) jK 
U^7>f >m*^-?h-?7u*;-?- (A2) tJilTFSHR^ (IV) TftSJU. jsK 
'J:*l'7 4yf8*lH"S-??n*y'7- (A3) 
[0072] 



R 2 0 



CH 9 =C— C— O— P 3 



• • • • 



(ID 



[0073] 
Mil] 



\^Y- 




.p3 



CH 2 =CH- 

(in; 



[0074] 
[ftl2] 



R 2 



CH 9 =C — P 3 



(iv: 



[0075] 

c*(ii) (no (iv) tf. mtimmttztet+mxk^ , Y\t^um??±tz 
te^TuMTZ^tsMxfo'o . p 3 «ch 2 =chr3 (Rmmmj-mn^2ocDmt 

zsmmisttd&m-&z-£x%i#v v-m-hi. ) 
fr^m\itih^?u^y^-*mmi5bh^z2mm±.z&w£^hi)\ *t*t (a 
i ) (A2> tszv (A3) nphwatL&&k<k i>mm±k0y??tt/v-tm 

JMX'bh. 
[0076] 

*xmxm^ti&tfo*u7 <>-??n^s~?-cr>oib, ±.ii-m# (in xmzn 
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[0077] 

^ZTmmm-f&xv *vy < yd, xie-tt* (v) T-as<i**sHfcnas* 
[ i ] h uxf-n^r 5>^)«awcflET. *JW^ittfc#*-4#>j:tu7 * y£7? u 

)VfB&uy h\ ^^?'J;H?ny U/H8A74 'JJUfc^-f 

[0078] 

;HWi, ^^l^^y^s^KI^^/wcttU o. l-ioo^/k »iU<«iO 
. 2~5ot;i^)«ffl"Cfflv^ii&. RjsjftKJi, a*- i o o-i 5 crc, mi<i* 
o~i2 crc-e& o . ^mmim® o . 1 -4 8 b$sl #2 l < u 0 . 5-12 tm-c 
$>& . 

[0079] 

£*Tt l#V*U7 4 yvfttS?- (A2) 14. TlEHRsS (X) 
[0080] 
UtB] 



CH 2 =CH 




•••• (x) 



[0081] 

CjS (X) 4>. WteAnyyjg^ i^n^-'y^ x^^S 

T*5*U;W'>183WM:, Tie-JK^ (XI) 
[0082] 
UtU] 

P 3 — V 

r v •••• (XI) 

[0083] 

C* (XI) V{i*igk BJ^n^'ya, x**^ 7S7«, 4 

7^7^-h«^Mfm&WtS*2:£tfgT--& , 9. P 3 t4xfB-Sb$ (V) if^P^PI 

*#£,*ii>. he-urs (xi) T-fiSfts^ctm^WT&tfy^i^ yi4, ±te- 

[0084] 

iJEHR* (X) f^^fLSX^-l^y^fls^^Ji; LT(4. M^fm-^anxf 
uy, p-^ooxf-ixy, m-^ntxfi/y^ p-yntxfi/y, m-3-h'xf- 
p-3 — VXj-Uy, m-^nn^f/Wfi/y, p Dn^f;Wfl/y, m 
- 70^^-/1^.^-1^ p-Zn^f^fi/y, m-3-Mf;^fl/y, p- 
p- (2-?Duxf;K x-f-i/y, P - ( 2-7*n*xf-;l/) 
x^-uy. P - (3-?nc?7*at.VU) ja.f-py, p- ( 3-7n*Tnt°/P) xf-vy 
P - (4-^nn/f;H xi-vy. P - (4-70^7*^) xfl/y, p- (5- 
^nn^yf^) l/y. p- ( 5-7'n^^yf-^) xfyy, P -(6-^oo^ 
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p-t Kn*y*^yy*f-yy\ p- ( 2-tKa#$/x*A0 x^-yy N P - (3-b 

Xf-yygL 3-t-;^t.#ig. ( 3- t'x/1,7 x X/l, ) WB. 

(4-t'_;t^7x-;H $3l 3- (4-t_/k7i-;H Tntr^yiL 4- (4-t* 
-/P7x-;H 7**yBL 5- (4-tfx/P7xx;io ^y?ylL 6- (4-t'xry7 
x-/u) ^*^yg^V)#/ytf*y;i^^7^uy$, 3-t*x;i^A#R?oy h 
. 4 - t*x;W£t#»? o U H\ 3 - t*x/i^A#K7*a $ h\ 4 - t':^£&#ig7"n 
Sb\ 3-t'X/|^,&#®3-y'h\ 4-t*x/l^&«83-y*h\ (3-t*-;l^7x- 
o U H , ( 4 - t'-^7x-^) Pig? o U H , 3 - ( 4 - t'-^7x-;l/ ) 
ratr^-ysg^au h\ 4- (4-t*x/U7xx;u) 7**yK?nij h\ 5- (4-t*x 
;U7x-;P) ^y^yS^nU H, 6- (4-h'^7x-;K ^^y|g^ny K=5rif 
£7)igy\ayy^S-ir^Xf-l^y^, 3-t'x;y7x>jy, 4-t'x/yrxyy, 3-t* 
x/i^yy';y7$y, 4-t'x/i^yy>7$y. 2- (4-h'^;U7x-;U) x^yyr 

5y, 3- (4-h'^7x-;H Tot^TSy. 4- (4-t-^7x^) 7'f-;w 

rsy. 5- (4-t'^7x-;i^)^yf^7syiJ:WsyMt^fi/>'l < ^ 
VWJjV- (3-b'-;Kyy;H x-r/k ^"'jyy'/U- (4-t'x;i^yy» x- 
r^^x^y^-ir^^yy^ 3— -rvs/T"*— h^fuy 4-4yyr7— 
bxf-yy. 3-4 yyrT— h^^xf-yy. 4— f yyr-?-- M^uxf-yy, 
4- ( 2— f yyr-f-hx^) xfi/y, 4- ( 3-4 yyrT— brot/w) x^ 
4- (4-4 yyr-J— b7>/b) x^yy&fcvyf yy7-r-h*£rtrx?-yy 

[0085] 

±Mi-m& (in) -C'^$iii>*. 0 u^y7^yMP 3 ^*S^xf-'j;^^-ti»^U4- 
y7*y7?n*y-?-£«3&r£iiitf>, jJEHfti* (x) T^SfUxf-yyfBMfcfc 

. MtirFmz7FZtim*&hittfmft>tL&fiK mzztit>izm%.ztizi>ox'i±% 

( 1 ) JJE-HRS (X) fcfcwc, w*«^;^^;i^lS:^tfST*4Xf-yySKI*i: 
. iJBHR* (XI) fcfcwc. v^*»367fcS5tagfc:liaiSqrr4#U5ry7^y. 

(2) JJEHR* (X) fcfcwt, w^/^df^i^lS:*trK"CaE>4xf-yy8»*i: 

. UEHfcs; (xi) wswt. v^75ysx-fti.*4igfc'&iis^-ri>^u?ry7^y 

(3) ±f2-« (X) fcfcvvc, W#*itg£#tfST'£&x^yyf?S#ttfc s ±12- 
(xi) tawc. v^'x,t°=sfyST'$>l.*^l'tg*^^l-|,^'j^^7^y. 

(4) JJEHR* (X) (cfcwc, w#7M»fr£tr*T***?-yyR*fti:, ±12- 
flbS (xi) (cswc, v*^;^y;t.a-C'<5S*®cl'fi^l&^tl.^U^y7^y. 

(5) ±ehr* (x) t^wc, w*«*iaisr*tfarc*4xf-yyKa(*fc. ±12- 
«ta (xi) fctj^-c, v^igte 7 j<!B!is-c'$>i)*st'i , tga&^-ri»^u*i^7^y„ 

(6) JJBHRS (X) fc&wc, w##l&££tr£T*SXf-yy^gtti; H ±12- 
(xi) fctj^r. v*«K/^yy»Tjb*5t!«fcWiHtfc*^4sKU5i-i/7-f y. 

(7) JJEHIW (X) (cawc, WA«l8/NoyySS:*tfS-C&4Xf-yyg»#fc. 

±ie-«5Si (xi) tcfcwc. vtf7mmx%himi,z'%mm*^^)*v7 < y. 

(8) jjehr* (x) tcfcwc, mm^'ciyy&Z'ktsmTfo&xi-uyimfat. 

±fSHR5S(XD fctjwc. VtfT$.;mx*$>&*Ml l z'gfmZG?&XV*\'7<y. 

(9) JJEHR* (X) fctJV^T, W#Anyy£irt^T*axf-y ±12 

-flbfc (xi) fcfcwc, v*i*ig2T$>i.*sig^irtgsSr^-f-s»^'j3)-y7^y. 

(10) JJE-HRsS (X) Cfcwc, w#xsK*y£££tflTC'&SXf"yyg&#fri:, 

±ie-a&$<xn iz&^x* vtf7mmxfommzmmtti-z>xo*u7jy. 
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(11) JJEHR* (X) fctsvvc. W*«T5yafiSr*ttatC*4^f-^>«**i:. ± 
y. 

(12) JJEHR* (X) t&WC. W^TSyaS^^tfaSTfcix^vSHWtti:. ± 

(13) iJEHR* (x) ttswc, w*«T5y*t*tfatr*6^i^y8Bl*fc, ± 
fBHte* (xi) tawc, v*qw»i^a6r**5iaite«HiftiM-*#U3ru7^>'. 

(14) jjb-** (x) icfcivc wwv s/rt-ha«:*t^-e*ftxf-^>«* 

y. 

[0086] 

HKsS (XI) -C*$n*irffi*Sr^rtSjKy*V7^yfc:WS±EHIR* (X) T^S 
[0087] 

EJtMfcLTii. tfiU(£Xy?y. ^ify. ^7°?y, r#y, Hr* 

y, rh^r^y^^BMM^^bk^, x7u^y?y, .xf-Av7o^y?y. v 
^n^Mfy. ^/Py^n'vSMfy, y?n:*?:?y. y7n^*yftfc'ojlgigi^ 
\tmm. <y-e>. b^iy. ^i^yfctt^SBUJMbkSRa, ^on^^, ? 

ftI8xf-;k @1#7>/U&y?)X7.-f;MS, 7-fehy. ^f^xf^hy^iWhy 
[0088] 

±EHR* (X) "C^Siii^f-pySjaWtJkilEHR* (XI ) T*$*iifiriHI** 
[0089] 

ffi^Slfcl/aL WitfSliffiL SiMtzyy. iE^^W^t'oisli^Jcffi^^J^ 
. yy7DMi/;^MyM 5 K, ^yme^Ws/VSI*, l-x^-3- 
( 3-^^iyr$yrnb71^7;WtfV4 5 H) JSHtg^fc'cO^^xM 5 Hffl x ^'J 'J 

[0090] 

ifc. ±fe-« (X) "C*Sn4Xf-l^>«»*fc±fiHRS (XI) ?*3iUWfl6 

mziii-z>#v*i/y < ybvKRat&mfflmnip&TX'fiocotfftt iw gmwz 
li, Wilf M/xf-^rsy, y'^yrabvwx^rsy. n, N-s^^i/rxyy 
, hxuy'y, trys/y, 4-^^rsytfU^'y. l. 5-y*7-ft*v-?n [4, 
3, 0]yt-5-xy i, 8-y'Tiffy^n [5, 4, 0]-)yf*-7-xy 
h U - n -7>^T5 y. N -.X-WE/W* >J yfc£OW»7 S ylBL *3ttt^ h U 7 A 

[0091] 

±iaHKS (X) T'*£*i£*?-yyp$#i3 < fctf±iBHK:a; (xi) X^Ztil 
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tLftittjti't (xi) V7jkzti&ws&*irr&#v*]s7 4 ytiZviMi-- 

[0092] 

JJEHR* (X) T*S#i4*f-WJ'flWfltf)3fc, AoyyflFf 
oiS&fctt, 2f\ V#*»S"C*4±EHR5ft (XI) T^$ill.l'^a&Wt-|.7KU7j- 

^Jfo±IB-«^ (X) T*8n*^f-l/>«^ttaS»IWI4», 

i tIBfitS ZktfT* I. . ilr/^^f-/ KflflU: LTW\ AR?" h U ? A 

[0093] 

&Mmzt'-iim±tzizv-VTym£Gtz>x ] )*is7 4 >v?u*;-?- (A3) a 

. Wi(i'K»^f--^7-^7^M«^^o^yM^t'^i/7^ yS^gi^^S 
SSI ; fl2-2 0^1/7 ^ytu-cti. xf-i/y. rnewy. l-7r>, 3-7^/U 

[0094] 
[0095] 

ioidfctriJE-HR* (ii) > din. (iv) x*m%tih#v*V7 4 y??u 

t^-(Al), (A2K (A3) #I8S$ill>. 
[0096] 

««J 7n >y 7;K'J <>-Ji, WEES l ts Jtf 2 C J: o T#£>ft£ 5 Vijivnte 

(Al), (A2K (A3) &#^$>l.^«2a^±^ffl^^T. J 

fcta (ai ) (A2) tjiv (A3) fr^mmih'}?t£<x\>\w»^?ttj'?-y%. 
(b) bm*&b*tx2mii?izbt l z£<<)mkztLZ>. 

[0097] 

icOcto^a^^Wi: (77)77U/P§L 77 0JVm*1-J\s. 

(77) 77'J/WS8x^;k (^^)7^'J;Ht-n-7Dt;k (77) 77 If/UK 
V 7D tVk ( 7 7 ) 7 7 U ;Ug- n - 7*f-;k ( 7 7 ) 7 7 'J /UK y 7"f-/k ( 7 7 
) 77 U;Hg-tert-7>;k (7 7 ) 77 U/Uft- n-^yf-/K (77)77U 
/H^-n-^^/k (77) 77U;H?v'7n A » d f^;k (77) 77'J /M&-n-A. 
7fik (77) 77U;H&-n-*7f7k (7 7 ) 77 VlVW.- 2 -x^/kv* ^ 
, (77) 77U/HS7-/K (77) 7^'J;Hfy;k (7 7 ) 77 'J/HtKri^ 
, (77) 77 U/H»7i-/k (77) 77U/H?WM/k (77) 77 U/UKO 
y';k (7 7) 77U/l#-2-7b*vXf-;k (77) 77 U;l^-3-7 h*^7 
f-/k (77) 77'J;H?-2-t Fo*$/Xf7K (77) 77 U/HJ- 2 -tb'o* 
^Tnt;!., (7 7) 77U;Hg7TTU;K (7 7 ) 79 'J/HJ/D S"$^k (77) 
77 U/HS2 -7 5 7x^-/k r- (777 Un>f ;my7n^) h0*h*yy? 
y. (77) 77 »)Vm<?>x.f-\<'y***r4 Mtf»> (77) 77V}\<WLhV7)V>*u 
^Wf*. (77) 77 U;HS2-h 'J 7/M-n7^xf-/k (77)77U;H! 
2-A-7WDif;Hf;K (7 7) 77 'J;l^2 -^-7/M-nxf-^- 2 -A- 
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m>*-7)V*v*j-)l, (X9)T9V)VtBiiSr*-7)V#aX+)V*1~j\,* 7? 
'J;H2 - 2 -^^-7/^01^^^. (X?) 77UH-M2 

-rt-yiV^WK^i/iV^iV. (jif) U^B2 -^-7 Waf i/*xf A'. ( 

- s xf-uy, b'x/n^xy N ff-^f;wfi/y, ynykxf-i'y. .xf-uyx^* 
ySatX-e^^^f-u^^yv-. ri-7j\,-*ux&w* A*-7^n7nei/ 

W 5 H, 7°nt°;k?W 5 h\ 7>;U-?W 5 h\ ^dfx/PvM S h\ 

A 5 K> Krv'/l'VW 5 h\ ^rTUrt'VW 5 b\ 7xX/U"?M 5 N\ S^ew* 

xh'jyn^tt'x/^t77-, r^u^rsH, ^^^u/i^rsH^corsH^w 

h'-/Ht>7-, »»t*x/K rnt^ylt'^k trA'jy»h*-/k £&#i§t'x 
;k S^^h'x/^cot'x/wx^-r^^yv-. x^y, rnh-l/y. ^f^* 
t/7^y^y7-, 7'^i/xy, ^fyri/^^'xyiity?-, x^/ut'x^x- 
r>k 4 V7°ntVl^h'x^x-r^^b-;ux-T;^ty7- N N-t*x/i^;p;\*y 

-/k 4>t>. <iv?Ty. mt^'-ju. mtt'-VT>. ttftru/k ru^r^a 

vim* fflt (B) £:LTWe#&. iti<o0^r»ft^{i, lit^ 
4fctt2«Hfclh£«*£fcl£TJfi# ( B ) i: l/tttJBLTfcttbfcv*. 
[00981 

$hLT(i, CuBr, CuCl. RuC 1 , RuCl 2 , FeCK FeCl 2 %t'£ 

5is*)i>m&mtiimii*&me&n*tijz&tf. mm. 9i?*M&&mk»*itttt 

«£tf)4fcWU 0. 1-1 0 0m #4L«iO. 5~5 0«C*4. RJE 
[0099] 

M^-fS A^Jt LT. <y-fc*y, h frosts tXf^isVV 

mmmmw.mmm. ^y?y. ^*^y. *7?y. Ji-y&xv? 

n-^7^i^ycoJ;^^IIS^-fbkig^^. ?n/Ky-tfy s ^D^y-tfy, h>j 
^n/^y-tr'y. 8MLXf-uy s ?nntf/kA, 0^L^t3j:tXr h^^o^xfl/y 
^B*-fkDf^k*3R^j8l| N **7-/k X?/-;k n-Tny\V-/k iso-TcwV- 
7k n-7?/-/k sec-7*^7-;UfeJ:y r tert-7*^7-;l^<50T;l'3-;^^fji, 7b 

h y , y ^;ux^;pt- b yfc it/y y y+)V* h y&n>r v yWM% ; B#xf-;u 
t><J:t/y'yf-^7^1x-h^x7.T7^M. i^/Ux-r/k ^xf-;ux-r;k 
i^'-n-r $ A-x-r/k fh5tHn75 y£> <t t/ : J** ^7-V-iv<r>X 0 ftx-r^ 

[0100] 
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aS, -1 0 0r~2 5 0°CC"$)l>. lift L<li-5 0°C~1 SO'CZb*). Mteliftl 
[0101] 

thf) . ty/yA, i?rv&%if<nji-T>mffl&:iZtfm\ i >$>tii>. ztihcomm 

U-f/«W»*L<ffl^^ s fi£i4, SM8-1 0 0°C~1 0 0°C, ff4U< 
(4-8 0*C~8 0T:, iOJaF4L<tt-7 0*C-7 0XWfi-^ajrC, l#|8K5 0 0i* 
I8L #i L < Ji 1 0 4MSK 3 0 0 BSSL J: 0 i U < ti 1 5 1 5 0 «fl#>lt?£j| 

[0102] 
[0103] 

$iiixs4 . xm 5axvxm e m^mmti z t izx^ximx^ & . 
(ig4 ) jjKHtt* (v) x*mztiz,*mz'gmm%t&xv*\'7 a v^wtth 
xm. 

CEg5) TE-iBt (XII) 

[0104] 

[ftl5] 



[0105] 

mmmz-%-th?77Yxv~?-mx'foh. ) T^$ixi>*®ctm£^£* o y* 

(xm) JbJEHteS (V) T«$ii45feJBfc«««Srirt4jKy5!-U7^ ±IB~ 
jft* (XII) T*3<l45Mlfc«^&*1-**U*U7^y|WI**^97h5lfyv- 

[0106] 

[0107] 

[0108] 

IS5J4, *^ttSgS2r#tl>*fy^^7 4 ymm^^'yy M?'J v-^Mii-tl) 
tefflUfc, ^^^S^iSi&IESr^rt-SStiJBHRS (V) T-^$^--Ky^l/7-f y 

ic*4*i45idBinasi:RiBLa 4fig*^pw*^rt4fl:^ft ( c ) zmmit ix , 
friaiS3tfc^T«fflUc*'y^-P7'fyv^n^7-?- (ad. (A2) iUt/ ( 
A3) ^6atf^t^^nq6yv-t*4a**4v^tt2WKU:tft«^rfc*», *fc 
IJ(A1), (A2) fcjtf (A3) fr^mttlh'>tp<t1»imm)±cr>'?7U*:y-? 

( b ) t * ifctjo . f#<bix?t±ie-^ (xm -c*s 

it* * 'J *l/ 7 4 7 b# 'J v-(4, *<fl3iaBfcia^(ci£#*Slrti£& 

#t4. 
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[0109] 

4 y^z^ttiimmzt. jjehrsj: win 

( 1 ) ±£HRse (v) k&wc. zmjv^^ivm^mx'hmmz^mm^ 

•*h#V*V7 4Vb* JJEHSW (XII) tcfcwt, S##RS££tja£?*S*igfc: 

(2) JJBHRsSi (V) fctjvv^ Ztf#>ltf*$/;l*£*tr*?fc*5[«fc£fttfc* 

?&#v*U7< >t, xie-at* (xid tcavvc, s#7$/£££t*£T&4*s8 

(3) _«&-*# (V) fctswr, Zj6«*|^S:*trS'C*4*Sgfc:tl^*^tS^'J 

(4) jjehk* (v) iz&^x. zthmmi$tsmx°hhikmz'%im*tthx u 

(5) JJEHRs* (V) fcfcirvc, Z#*ig^£tr3l?*4^fct1l^£*^4;Ky 
*U7 ^yfc, XfEH&st (XID ictjvvt, S^NQT-'y^Sr^trS-C&S^Stir 

«t*t*!Ku 4 vm&%?77 

(6) JJEHfcS (V) fcfcwt, ZA^Noyy»S:*tf«-C*45(5«l(c^iai**t 
l#V*i'7 4yb > (xii) fcawc, s^^cnast-frtraTfcftstagfcff 

tss&^-r &#i> ^7 < yMmttfyy n-ku 

(7) iiEHfeS (V) fcistvc, Zj^\oyya6££tfa£T*4^fcireB£££-$- 
&#V*U7 4yt. JJE-jRsSi (XII) ££WC, S#75/£££tf£T***8igfc 
f «BS**r*S*'J:tU7 4 Miliar 7^7 

(8) JJBHteS (V) fcfe^T. Z^*MS*#trST*S*iSgfc:11l^*#rs^U 

^■U7^t, ±se-*£(xii) fctsvvt, sa&<y\oy>t^i-c*45ft«t^«gi 

(9) JJEHR* (V) fctsvvr, Z#x**xaS££traSr*4^fctm*3rt4 
XV*V7 4y>. ±!B-«(XII) fcfcwt, S*<*iaiS*tfS'CftS3R«fcl1g 

*fc*t*xKU*U7 * ymm-&^?'y7 h#v 

(10) JJBHR* (V) fcfcvvc, Z^rsy^^^tf^fl)!)*®;'!^*^^!. 
i£V*V7<y>^ ±IEHSS(XII) fcfcwc, S##;P;K*^/!^££tf£?*4* 

(11) JJB-JRS (V) icfcvvc, Z3&*7Sy«t*tf*T»45tagfc'fflHlt#r4 
^U^U7>fyfc. JJEHft5$<Xll) fcfcwc. sa^nyyS£-£tfg'C*S*ag 

c'irffi*srirr4*r , ;*i/7 ^ ymm^^'77 b#» v-. 

[0110] 

xJE-tt* (V) T«Sii45|sJBfcWia6t*t*!KU3i-l/7 4 yfc, ±EHR* (XI 
1 ) rasfts^t'f sgSfc^rrstfy*^ 4 yflf(ilr^77 h^uv-^coac 

ii. ±JElS2(ctJ»t4±iE-HR5< (V) t-fJSftS^fcWffiSfc^fcjK'J*^ 4 

y xiE^ft ( c ) t <F>Kmmz 7 isttun^ ± fcutr-* ym^rmm^^m^ 

[0111] 

XiaxS4~6 tMRXHttt UbizX*). JJEHRsJ; ( I ) T«$ix4 7o y 7* y 
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[0112] 
[0113] 

air. 9mm£m4^x*mi*zb^im£mtti>tf* *muiztit>mmiz 
immm] 

[0114] 

( l ) 

[*ffiAHkx^y-rntvy*:S£ft (epr) 

jzftizmmwMUzmm i Lm?*m- v yv-yizmmiv^v 8 o om i £ 

Aft, xf^y2 0'j7h;l-/h. ynV\sy80V-vh)l/h£uXZ&tsz\tlz]:*)m 
ft&£lfW®$:$mZittl. -f-cof^. 5 0r^rMAO^Al^T-2 0 5'J^*3j;t/ 
x^n^y^'xx/i^/i^x^i^oy FO . 0 2 $ U^^SrSD^Ta-^^^t 

m-£ZW±Ltl„ fxtfMi 1 N&gN« 1 0 0 m 1 X5\B\mWL. $ 1 0 0 ml 

X2®mw&. ^mm^mmm^^^ : ^^x^L. yyxyov?- (G3)xb 
mixim-?7*i' i 72>mi;itz. zmzmmi. %t>titz*4 n^rnm* 1 omfsin 
LxmLMmmi mke p r i i 8 . i % *wz. u# u ^-v^m (epr 

2rGPC^J:0ilSL^tC:-6. Mw#16 9 0, Mn#4 3 0, M w/M n f 2 4 
• OXfo^tz, ttz. IRftffilz£>omX ) J~?~-<7)TnVU>$mi49mo \%X'&<0 
. *Sb'^'Jr>S{i 1 0 0 O^Sl^; 9 2 7. 5m$ttlX^tz. ®L>tltzJfc®t'- V 
t>«£#E P R l 0 0 g SrfcftMflMBS Lfc 1 L^9X«EJ6»fc^iL, Wkcy 5 
0 0ml *5j;tf>M V7+A,TA'§=.*rJ*t. H U K 5 0 m 1 ^Jn^T 1 1 0 o CT6Bm!jn 

[0115] 

[*ffiOHftEPRO-&jft] 

±.mzx%i>titzh>i>JL>®m i o 5*c£&^ seisms 9 %%. 

m.^U.h^t^ 1 0 0 U -y h;U/ho?)itfti:"7B#p^^Lo^(t^. ^$£3hll!4 
fc#U lN&|g7k?§^3 0 0m lT3l3ft#U § ^fc*2 0 0 m 1 X2 Wft&Lfz. 

^mmizmmt^y*^ i±*mixmkLtz&. ?yxy ow- (G3) x*>®i 
. ^m^mmm. n^titzm^-!^mmiommmm,mtxio7 . 9&m4 

[0116] 

t&tfUv-l 0 0mg£2 5°C-C'0. 6ml <7)a^nn^AH?f^§^T#>t-9-y7 0 
Z^'H-NMR (B#€^fJJEOL GSX-270 ) SrfflWttfffi 

3. 3-3. 6ppmiCt Ko^i/;UStK^I.^^-^y»ca'3'<>-i?'>;l'* { 

fga^i-ut. armm uti6) co^z^thEPRmiEt&ztzm 

ULtz. ttz. mftmfrt>OHm-£M.lZ2. 8m o l%hg£ti 
[0117] 
[^16] 



HO — CH 2 — CH — P ( P [£7tv° 'J T— f|C 

[0118] 

[EPR7? Dtyv-^M] 

5&ftMStg$L£2 0 0m 1 2P77Xr?^, ±E£T#£ftfc*«OH-ffcE P R 5 0 
S^Xtl. «F^xy60ml fcitfbUxfvl-TSyi 3. Oml. X99V)VW? 
u U K 1 8 . 3ml £SD;LTMS-C 1 SBtdW U:. 1 NtfiigyKiSil 



» # 
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2 0 0ml f3@ft^U $ 6fc*2 OOmlT'3 EEfeftflL tfWBSriGrtffiir??'*^ 
m7^;^- (G3) ^KKv^i/^Afc^iJU fc&fufc^Sl 
£»B8l/C5 7. 2gtf>3S«fet4;MfcKy'7-£*§fc. £*)#y?-3 2. 4gSM 
■frftefcJBU ^7^^n^b^57^-^J:0m^LTa^^^;M^ l J^-2 2. 
4g^. RsKUv-OiH 5 * (EPR»*) tGPCfciOWeLfefci*, Mwtf 
1400, Mn#580, Mw/Mn = 2. 3tft-)it. 
[0119] 

U V- 1 0 0 m g £ 2 5 XTC 0 . 6ml«l?n os|yk£> fcjgJB § tfTfWr* > 7" 
M1H-NMR (B*«^MJEOL GSX-270) fcffl^T4MfffetJi*->fcfc 
EP Rfc#-3< i/^/U0fl6fc:JJlT^)^^/l'***aS$ilfe. 5 1. 9 5 p p m ( 
s, 3H; =C-CH3) . S3. 8-4. lppmfm. 2H; -COO-CH2-) 
. $5. 55ppm(s. 1H; CH2 = ) . $6. lppm(s, 1H; CH2 = ) . 

tXfcOim (itl 7) <nimt:1fti>EPR'??a*:S'?-iit#&t&ZkZ 
mUltz. fflffib>t>*9?VJVm&MH3. 8mo l%b$L&Ztlt:. 
[0120] 
[^17] 



CH 3 O 



H 2 C: 



CH 3 



C 0— CH 2 — CH— P ( P |*7K'J *?-|£) 



[0121] 

( 2 ) *mzmmmt&xv*i'i'> ( pe > <o^« 

[ *ST U ;UT/P 3 -/IH£* P E c7)-^fi£ ] 

6. 6m l (48mmo l ) , TV)VT)V?-tV 2. 72ml (40mmo l ) 

TIE ( -fb 1 8) X?u*zy 17. 6mg£Aii, 3^f-)VT)\rt^> (MAO) «0Wl> 
X« (Al=l . 28M) 1 . 12ml fcjn*.. »1 0#HflH*W:«L *<0*J8[*S 

^mmzmuitz. rusk, iti/^x *3L/hr-cssi$*, so'ctios^m 

Lfc. 4 V7f-^r;W3-yU (30ml) (6ml) TKE<£f?it£-t>\ 2 L 

U H&ftfctf'JV-fcKTC, 10Torr«MK10«S§t, 8. 6 3 

GPC) tHWr^ISS, akKU^-WFaii. SJITWF* (Mw) 2 6 50 0, # 
^JttttS (Mw/Mn) tt, 2. 2 6X*fo~>tz. 1 H-NMR«S<OSS*»(c>, £=3.3-3 
.4 PPmiC TU^T;Pr?-;K7)^Afc**-rs*ffit Yu*i/X*Vy (-CH 2-OH) ?)t° 

[0122] 

[fti8] 




[0123] 
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[ 2 -7'tnH y /f'J/UfftPE^] 

*ST';^T^rJ-;Hgf|iPE (Mw=26500, Mw/Mn = 2. 26) 5. 6g 
K^Mmmm^tttz5 0 0mL2Qi-xyyxai l zKix. KIh;ny2 0 0ml , 
hUx^l/TSyO. 5 5mK 2 -7'n^ y7f-y^7*n$ H 0 . 9 9ml£<t*i<? 

?7-/H OOm IT'30, 1 NJSKl 0 Om 1 Tltah **y-;U 0 Om 1 "C2EMI& 
iftfrLfc. ^U-7-&50'C. 1 OTo r r(0«MftTtl OSlMJtt. 1H-N 
MRcr>m%:frt>. 5=3.8-4.1 ppm^^f-l^y (-CH 2 -0C0CBr(CH 3 ) 2 ) 5=1.8 pp 
m^ffl^^ (-CH 2 -0C0CBr(CH 3 ) 2 ) S#Mg?£il. Hmot Ko^fy^f^y t-?# 

feftiP E HJ&Sfifc. 
[0124] 

(4) PE-b- (;Kijy^?'J;l«^f^-g-EPR) 7*n «y^^U^-CD^ 

M%mwmtitzi oomi xai/y?75^x 2-yp^-f yyf-u/^fis 

PE 0. 2 8g (*SBr : 0.02mmol ) » EPRV^Qtyv- (MAEPR) 0.40g (0.40m 

moi) hs^t-cks*, aasaBft^gsmojgL.fe. 

SSM»KT. RuCl 2 (P(Ph) 3 ) 3 19m g (0.0211001), o-*i>>U> 0. 98ml, 
x (n-7*^) TSy^O. 2M o-Jfvl/y^M0.40m 1 (0.08mmo 1 ) , X9?V)V 
l^f/KMMA) 0. 42ml (3.96mmo 1 ) tWT<WlPi, -fc7?A* A- >y7*£JR 0 
ftltfc. l2 0°a~#?SU i»Pt**«4>9*BIRKS*t. KJEi^l^/J^xaS: 
**T"&iPL£fJL -x^y-;H5j5mi*jni.RJ6*ff±§-fr, St. 5 0 0mico^?y 

0°C. 1 5To r r ^MJEE^ftTT' 1 0 B#fgjf£4&$ 0.4 5 g^'j7-^|/;, i 
H-NMR*|g«fc 0, xf-l^y : MM A : MAEPR (wt%)=60:28:1 2C0P 
E-b- (MMA-g-EPR) 7n y ^^U^-SrWfe. 

[0125] 

fcfr^SSSBI 5 0 0ml <0#5*19:t- h ? l/-7*£f&S fyHV 2 5 0 
mlfcAfl, Xfl/y4 0y7b;l//h, 7°ot>>"6 0 >J y Wk/hfclKSjitMiifc: 
J: 9$ffifcJ:t/Mffl£fi&*n£-££. *<ogL 6 o*CfcTMAO£ a l flHrei 2 . 5 5 U 
t/kBilXtTX (l,3-v-X^-/Uv^o^y^v'x-;|/) y>a-Wy7n'JKO. 0 5 
SU^fcilliTM^SrBM&U:. fflET, 6 O'CX'l 8 O^Bia-^S«fc«. 
y^f-^r^a-^^aanL-Cfi^SffiLfc. KJBSte 1 NiSlt*?M2 0 0mlt5 
BifefrU 5^:*2 0 0m lT2HiafefMI, ^.«5rIiL, #^ix£^;M*M£l 
0 B#HJI2S^tT*fe3i8Ji<W )UftE P R 2 0 1 . 8 g £*ffc. 
[0126] 

BH?U 1 0 0 m g * 2 5*CT'0 . 6 m 1 COS? nn^A CjS If S^rTff fel^T* 
^'H-NMR (B^m^HJEOL GSX-270 ) frfflWCfrflf *tJi*->fcfc 
4. 6-4. 8ppm^fxUT>^^<^^;^ISA^tLfc. -t&fcfc, 
JaT<0«3t (ftl 9) »5|s«S:irr4EPR*q!FaEr4CfctllBLfc. 4fc. »4HB*> 
A>#xx-y h^«J:|:(ix^l^y/7 0 nh^y/t"^yT>S= 5 1/47/2. lmo 

[0127] 
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[ftl9] 

CH 3 

H 2 C=C P (PI*7K'JT-il) 

[0128] 

(2) PE-b- (PMMA-g-EPR) 7*0 7tfV -?-<7)&$L 

u%mmm.m^tit<i3 0m i is^uy???*?^ 2-7'n^ v^y^giip 

E 0. 88g (MBr : 0. 0 5mmol) . ±iBT'£l£ L£ t'^ U r >£tt-f&E P 
R-^O^y^- (VdEPR) 8. 2 5g (5. Oramol ) £VtfU mS^r-Clfcm, 
S8l£5|s|i85 9jIL£. MH^8TF, JSt. CuBr (I ) 7. 3mg(0. 0 5mmol), 
o-*i>>ls> 5. 0ml. N, N, N', N', N' ' -i**? *+A&X.+VV V U 7 5 
y(0. 5M o-Jfxl/VM) 0. 2 0ml (0. lOmmo 1 ) , ^^?'J;HlW 
( MM A ) 0. 53ml (5. Ommol) £Jg&Jn*. ■yT'^ffiOf+tt^: 
. 1 2 0°Ct#ffiU M#t=5r*^5B#raRJ5B§^. RIB^aU^75^3«:**T' 
&SL£f&. **y-;Wfcil£Jn*RE£fM:3-£. 4 0 0mi^^y-/K: 

£<\*yyi Om lY3EKJfci*Lfctt, ^'J-?-Sr80'C. 15Torr(0»ttTt 
10l$ia9aft$-li\ 0. 86g^U"7-*»fc. 'H-NMRSHgi"}. xfl/y :7° 
Ofl^y : MMA (mo 1%) = 60 : 28: 1 2<DPE-b- ( PMMA-g-EPR 
) 7'n -y 
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(72)n«# ins m 

^mmw t mm 5 s 0 - 3 2 =#fl^a^^art 

(72)»W# ffi A* 

=f y ?i m*M 5 s 0 - 3 2 =#fl^a^*art 

F^-A(##) 4J026 HA02 HA03 HA04 HA05 HA11 HA19 HA20 HA22 HA23 HA27 
HA29 HA32 HA43 HA50 HB02 HB05 HB06 HB11 HB19 HB22 
HB23 HB29 HB32 HB44 HB45 HB46 HB47 



